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A Survey of "Teacher Cognitive Behavior 
in the Classroom 



Abstract 

This study examined the extent to which 
teacher vtrbal behavior in the classroom reflected 
the type and level gf cognitive processes n 
conceptualised by Sternberg's componential theory 
of intel llgtnce* Twenty^three classrooms in four 
high schools wer© videotaped and the frequencies of 
of cognitivi behavior's across four subjects 
were recorded and anmlyEed. Results of the analysis 
revealed ilgnific#nt main effects for subjects, and 
components and signlPieant interactions for components 
by subject. Findings are discussed in terms of impact 
of teacher cogni t iv# behavior on student cognitive 
f unct ioningi 
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ft Survey of Teachgr Cognitive Sehav lor 
in the ClassroM 

The Investigation of the quality of teac:h*er cognitive 
behavior in the cl assroom is not new* For the past ^twg decade, 
numerous studies, Influenced by concept! in psychol^^gy ? have 
sought to amseii type and level of such behivie^-i across 

disciplines and gr«fie levels (see Punkln & litidle, 197^; 
Redfield & Rouiitau 9 19Slf Winne, 1979 for reviews)— An 
assumption in many mf theme investigations is the nstign that 
if teachers engage in behaviors that in reflective ©f 
cognitive procmem » and to encourage students to erwulate them 
then student cognitive behaviors might be enhanced* This idea is 
similar to that concerning the role of teachers in ^s^rticipant 
modelling instruct ion (Sandura, 1977) ur in scaffolded 
instruction tfipplifa^e &■ Langer, 19B3| Pallncsar & Bi— ©wn f 19S^| 
Wood et ahi 1976) and underscores tht Importance of^ teachers 
as f aci li tators of mtudent cognitive growth* 

In an earlier period, two paradigms servgta as the 
conceptual frameHeftcm for research in this area: 7hmw Taxonomy 
of Educational Qbj^cztives- The Ccgni t ive Domain <0lo* om et al* f 
1956) and Guilford* m model for the "Structure of Inteellect" 
(1936, 1970). Bloom *ind his associates developed a t axonomy of 
behaviors presumed t:o be cognitive outcomes of schoo ling, and 
they hierarchically categorized behaviors as knowled q©, 
comprehension, ippl ication, analysis, evaluation and synthesis. 
Investigators of tbtm application of thiit concepts i t-r% the 



4 




ERIC 



classroom reported that prostii behaviors at the knowledge level 
□ecurrid more frequently than in any other category ( Mood p 1972 
Murray & Williams, 1971 f Wilson, 1969p Wood, 1970). 

Researchers have also employed concepts from Guilford 1 
"Structure of the Intellect" in analysing teacher classroom 
behaviors. According to Guilford (1956), demonstration of 
intellectual ability consists of the use of a particular type 
of cognitive operation upon a particular type of content to 
produce a particular type of product. He further distinguished 
five types of operations (cognition, memory, divergent 
production, convergent production, and evaluation) as being 

particularly important in the performance of an intellectual act 
Analysis of classroom behaviors in terms of the type and level o1 
operations revealed that teachers engaged most frequently in 
memory-related verbal behavior (Gallagher et al*, 197r*i and 
their classroom exchanges were more convergent than divergent 
(Hudgins h Ah 1 brand 9 1967§ Medley, 1966)* 

Within the last decade, there has been a renewed 
interest in cognitive processes. This interest has been guided 
by an information** processing perspective on intelligence* 
Cognitive theorists who espouse this view propose that, in part, 
the psychological bases of intelligent behavior can be understood 
in terms of components of information processing < Camp i one 8. 
Brown, 1979| Carroll, 1976f Hunt, I97i| Jensen, 1979s Newell 8» 
Simon, 19781 Fellegrino & Glaser, 1979| Snow, 1979| Sternberg, 
1977 » 1979, 1986). Although the researchers disagree as to the 
exact set of components accounting for the latent abilities that 



underlie intelligent behavior, they all view the ,, compo^ent ,, 
as the basic unit for understanding individual differences in 
intelligence (Simon, 1972f Sternberg, 1977), The component is 
in elementary information process that operates upon an internal 
representation of objects or symbols. Components may be 
distinguished from one another on the basis of type, level and 
function performed in an intellect ^; « One version of an 
information processing theory r«a ; ^implications for the 

assessment of teacher cogniti ^ ?r Sternberg's C 1977, 

1979, 1980, 1986) component ^ u*or itelligence* Sternberg 

views processes am being of -e tv.'-^r ©tacomponents, 

performance components, anr* - tma^m ^quisi t ion components, 

Metacomponents ar^ rsi-ghe* rrder control processes that 

are used in planning and - , : . ■ n making in problem solving, 

Sternberg n^nsiders six mr:-i ^^uprainfci as of particular 

importance in a problem" selvit-*9 situation: 

<a) defining the nature of the problem! 
<b) selecting the steps needed to solve 

the probiemi 
<c> selecting a strategy for ordering 

components of problem solving p 

(d) selecting a mental representation of 
information in the problem; 

(e) allocating resources (setting speed-accuracy 
tradeoffs in problem solving! 

(f) monitoring and evaluating problem- solving 
performance* 

Performance components are processes involved in actually doing 
the task. Although it is impossible to generate an exhaustive list 
of performance processes , Sternberg has isolated five components 
that have been found to underlie a wide range of inductive 



reasoning and problem salving taskmt 



(a) encoding stimuli (storing information in 

working memory and retrieving information from 
long'* term memory that might be potentially 
relevant for solving the problem; 

<b) inferring the relat ion between two or more 
st imul i | 

Cc) mapping Crecogniiing a higher order relat ion 
between two lower-order relations); 

id) applying a relation that has been previously 
inferred to establish an ideal answer? 

<e> discriminating among options mo as to choose 
the best although not ideal option. 

Knowledge*- acquisition components are processes an individual 

uses in learning new and contextual information* remembering 

previously learned information and transferring information 

learned from one content to another* They include processs 



selective encoding! sifting put relevant from 
irrelevant information! 

selective combinations grouping information 
around an organising concept or forming an 
integrated picture of a phenomenon | 
selective comparison: relating newly acquired 
information to old information or information 
acquired in the past* 

As in previous research, these concepts can be applied 

to the classroom as well as to the individual mind and a 

determination can be made as to the eatent to which teachers* 

verbal interactions with students reflect these cognitive 

processes, Given the importance attached to teaching thinking in 

the classroon, the teacher's mediational role in stimulating 

cognitive processes in learners cannot be overstated. The type 

and level of cognitive behaviors and the frequency with which 

teachers use them in the classroom may be critically related to 

the quality cognitive behaviors engaged in by learners* It is 

from this viewpoint that in this study* we use Sternberg. 1 m, 



such as i 



(a) 
(b) 
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component ial model of Intelligence to analyze teachers' cognitive 
behavior in the classroom. Specif ical ly, we seek answers to two 
questions about teachers 1 cognitive behavior i 

<1) What types and levels of cognitive processes 
character lie teachers verbal behaviors? 
(2) What is the frequency and distribution of 
occurrences of these behaviors within and 
across disciplines? 

Method 
Subjects 

Participants were selected from four public high schools 

< three frmm inner-city New York and nhm other from New Haven, 
Connecticut), A total of 15 male and S female teachers 
who taught classes in grades 9 through H volunteered for the 
study* Of the part icipantm, ^ taught classes in Mathematics* 5 in 
Science, 6 in English, and 8 in Social Studies* 

Instrumentation 
Teachers 1 classroom behaviors were videotaped and later 
analyzed in terms of Sternberg's < 1977, 1979, 1980) theory of 
the processes underlying intellectual behavior. During each 
lesson, the teachers 1 behaviors were coded by two coders using an? 
observation system that categorised cognitive behaviors into 
four classes! metacomponents, performance components and 
knowledges-acquisition components. Cognitive behavior was 



operationally defined ai any verbal behavior by which the teacher 
directed, reinforced, called attention to or enabled students to 
prpciii information. Included in the taxonomy was any behavior by 
which the teacher modelled or elicited process behaviors from 
students. The observation form used for the study is shown in 
Figure 1 , 

Training sessions were held in which two video-tapes of 
classroom teaching in Mathematics and Science were analyzed by 
observe! — trainees. The purpose of the training was to establish a 
satisfactory observer agreement that the behaviors observed 
corresponded to the various items in the instrument. The formula 
for observer reliability was computed as the agreements CA) 
divided by the agreements plus the disagreements (A*D). 

Procedure 

Each teacher was videotaped for a single ^O^minute 
period. An earlier observation of a random sample of tapes 
revealed very little instruct ional ly-related interaction between 
teacher and pupils during the first and last five minutes of 
class , On the basis of this observation, it was decided to 
record teacher behaviors from the sixth to the twenty- fifth 
minute of classroom time. Each SO-minute observation period was 
subdivided into ^ separate S-minute recording periods and teacher 
cognitive behaviors were recorded within e^ch of these periods. 
The observer recorded behavior as it occurred by placing a check 
beside each item of teacher behavior in the appropriate column. Any jj 
process behavior was checked once in a given column regardless -f ^ 



of the number of times that behavior occurred within the 5-minute 
recording period. Thus, the range of scores for each type of 
behavior within any level of process was from zmro to four. 
Those behaviors that did not fit within Sternberg's conceptual 
framework of cognitive proceses were ignored. At the end of the 
EO-minute period , a tally was made of the number of relevant 
teacher cognitive behaviors that occurred during that observation 
period. 

Observer Reliabil itv . Inter-observer reliability 
figures were calculated on the three categories of process 
behaviors using the formula! agreements divided by the 
agreements plus the disagreements, They were as followsi^ ,90 
for Metacomponents j ,70 for Performance components ; and .8^ for 
Knowledge- Acquisition components, with an average of ,11 when 
the three categories were combined, 

Resul ts 

Table 1 present the means and standard deviations of 
the scores of the three components by subject. For each 
level of component, each teacher * s score was added and divided 
by the number within level. There were six process dimensions 
at the metacomponent ial level, five at the performance level and 
three at the knowledge-acquisition level, To determine if there 
were significant differences among scores we performed a one-way 
repeated measures analysis of variance, Analyses revealed 
significant main effects for subject , F(l, 81) « 3,01, p < .01, 
and components, FCl, BS) = 3.39i p <>001, and significant; 
interactions for components by subject, PCS, SI ) ■ ,9^, p < iOOlv 



In general. Mathematics and Science teachers tended to use more 
metacomponents and performance components than English and Social 
Studies teachers* However* all teachers, irrespective of subject 
area, tended to use the same number of knowledge^acquisi t ion 
components. 

Table 2 and 3 present the mean and standard deviations of 
scores of component type by subject, Although teacher verbal 
behaviors did seem to reflect different levels of cognitive 
processes, there was some uneveness of distribution within 
levels by discipline* Far example, at the metacomponent ial level, 
in general, there was a greater use of components in Mathematics 
and Science. The use of defining the problem occurred the most 
and allocating resources occurred the least. Monitoring occurred 
most frequently in Mathematics and selecting steps and strategies 
occurred least in English and Social Studies. At the performance 
component level, more behaviors occurred in Mathematics, Science 
and Social Studies with most frequent occurrence in encoding 
and inferring processes. Mapping occurred most frequently in 
Science and application occurred least in English and Social 
Studies. Within knowledge-acquisition components there were fewer 
occurrences in selective encoding than either selective 
combination or selective comparison behaviors. 



Insert Tables 2 and 3 about here 



Discussion 

In general, teachers engage in the kinds of cognitive 
behaviors as conceptualized by Sternberg's system for 
understanding intelligence. In each discipline, the highest 
frequency of process behaviors occurred at the knowledge- 
acquisition level and the lowest at ttm performance^ components 
level* Only in Nathematics was there a high frequency of 
occurrence of behavior at the metacomponent ial level* It was 
unclear whether the source of infrequency of some processes was 
in any way related to the nature of the subject matter under 
investigation or the unawareness on the teacher's part that 
these processes do underlie competent student performance in 
almost any discipline. For example* the relative infrequency of 
occurrence of process behaviors in English and Social Studies as 
compared to Mathematics and Science suggest two possibi 1 i ties. 
First, it may well be that there is a lack of knowledge and/ or 
expertise in making processes explicit through teaching among 
the teachers observed in the humanities. Second, th» nature of 
the subject matter in English and Social Studies may require 
less of the logical and sequential progression of thought for 
problem solving than do Mathematics and Science. 

Although it was encouraging to observe teacher cognitive 
behavior in the classroom, it should be remembered that mere 
verbalisation of process statements by teachers did not necessarily 
imply that such processes were effectively communicated to 
students. It was not the purpose of this study to identify the 
patterns of teacher-pup i 1 interactions. It was somewhat 



disconcerting, never thm 1 esi f to observe the context In which 
teacher behavior© recorded* On numerous occasions* teaehers 

rwcit^t^d information about proa@§s and in those instances in 
which th&y solicited student involvement to identify or describi* 
their behavior prociisua 1 1 y „ mtud^nt participation was limited to 
iow-i@v@l fiiponiBii The level of tiaeher-s tudent interaction 
was almo very low* If t&mch&r cognitive behaviors are to 
i nflufenCu the w,*y ^tud^nts think , them ^ornc? mechanism wj 1 i be 
needed whereby the? type? and l^v^l of t^ch^r -pup i I process 
interaction occur in a d©lib©r^fc© and systematic manner* During an 
instructional mequence. teachiri would need to consider the 
content in which different processes ought to be used and the 
most appropriate methodology for communicating them to students. 
Furthermore, in their verbal exchange with students, teachers should 
determine when to model process , when to make expl ici t 
explanation of process or when to ©licit process statements from 
students. In addition, teachers should provide reinforcing and 
corrective feedback on students* correct and incorrect responses, 
if their cognitive growth and development are to be enhanced in 
the classroom* 
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Means and Standard Deviations for Subjects by Components 



Sub j©c t 


M^teaeompongnts 


Pirformanc© 
components 


Know 1 mtigm^ 


acqu t s 


ai t ion 




Mean 


SD 


Mean 


SD 


Mian 


SD 


To ta I 


Math 


S.S4 


,57 


i .73 


.44 


2,17 


♦ 69 


B. IS 


Be, a ynuy 


i ,93 


• 67 


S , 04 


,70 


a, 73 




g . 64 


Eng 1 i &h 


, 36 


.22 


1 ,03 


*S9 


2.06 


,49 


i . is 


Soc i a 1 
Stud i©s 


,94 


,44 


1 >3B 


-53 


1 ,79 


1 .07 


1 .33 




fatal m 2 

Means and Standard Deviations of Component 1 <>nt", by Subject 

M« tacomponenta 



SUBJECT 



DEF 



STEPS 



STRAT REP 



RES 



MON 



Math 
M 

SD 

Sc i once 
M 

SD 

Eng I i sh 
M 

SD 

Soc iai 
Stud i es 
M 

SD 



3. S3 
.96 



3. HO 
.84 



1 ,B3 
,95 



3,00 



2.00 



, i? 
,41 



2,13 .38 
1.04 .58 



3,00 
1 , 15 



2,40 
,53 



, 17 
.41 



B.75 
,30 



3 , 00 
1 .22 



.30 
.SB 



0.00 
0,00 



0 , 00 0.00 
0.00 0.00 



,3S 1.63 0.00 
.32 1-06 0.00 



5,73 
,30 



i .00 
.71 



0,00 
0,00 



1 .00 
.76 



Piformanci Components 



Subject 



Encoding Inferring Mapping Appli- Justifl- 

cation cation 



Math 



M 

SD 



2,75 
1 .26 



3,00 
.82 



.73 
.96 



a. 23 
.30 



0.00 
0.00 



Science 
M 

SD 

Engl ish 
M 
SD 

Social 
Studies 

M 

SD 



3.40 
.89 



5,67 
.32 



2.SS 
.99 



3.00 
1 .25 



2,50 
1 .03 



2,50 
1.41 



1 .10 
1 . 10 



0.00 
0.00 



,37 
,52 



2.00 
.71 



0.00 
0.00 



.63 
.32 



0.00 
0.00 



0.00 
0.00 



0,00 
0.00 



Note, DEF. » defining the problem; STEPS ■ selecting steps; 
STRAT ■ selecting a strategy; REP = Representing 
information; RES * allocating resources; MON * 
monitoring solution. 



Teibl0 3 

Means and Standard Deviations of Component Typos by Subject 

Know I ©dge^acqu i m i t i on Components 



Subjects Selective Selective Selective 

©needing combination comparison 



Hath 

h I, SO 3*QO B*QQ 

SD 1 -29 . BE i^tl 

Be i ©nee 

M E, 00 8,60 3,60 

SO .71 ,89 ,33 

Eng i ish 

M »S0 3,00 2,67 

SD .55 ,63 i ,03 

Social 
Studies 

M .50 £,50 8.38 

SD ,5^ 5,7** 5,63 



20 



